In our recent report of structural studies of urdamycins B to Fx), we published partial structures of urdamycins C and D, the two largest molecules amongthe complexof angucycline antibiotics produced by Streptomyces fradiae (strain Tu 2717)2). Nowwe can complete both structures, which are represented by the formulae 1 (urdamycin C) and 2 (urdamycin D).
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After several unsuccessful attempts to obtain crystals of either the natural products themselves or of derivatives, we tried to solve the structures i.e., those of the additional structural moieties and the carbons through which they are linked with the angucycline ring system. The biosynthetic studies showed that the angucycline ring system of the urdamycins derives from acetate units3) which are connected in the same way as in the angucycline antibiotic vineomycin Ai4), while the extra structural units of urdamycins C and D were not labeled by acetate
Thus it was possible to distinguish between the 127 carbon signals deriving from the unknownparts of the structure and those belonging to the angucycline moiety. The latter also can now be assigned completely (see Table 1 ).
The remaining carbon signals showed an evident similarity to well-known natural product structures, e.g., in the case of urdamycin C (1) to the /?-hydroxyphenyl residues of flavones or phenylcoumarin moieties and in the case of urdamycin D (2) to indolyl systems5~8). The signals at 159.5 and 159.6ppm in 1 and 2, re- (8, 8, 7.19 ddd(8, 8, 7.59dd(8, 1) 1) 1)
a Coupling with 2'-H. NO: Not observed. urdamycin C by the heteronuclear multiple-bond connectivity (HMBC)pulse sequence.
All other 3/c-h-and some 2/c_H-couplings are omitted for reasons of clarity. The HMBC spectra were recorded on a Bruker WM300 instrument at 7Tesia in acetone-d6. spectively, are typical for aromatic <5-lactones, as seen in coumarins or in antibiotics of the toromycin (gilvocarcin) group or in chartreusin9~n).
The connection of these structural elements with the angucycline system as shown in formulae 1 and 2 is biosynthetically reasonable and could be proved by NMR(chemical shift of C-12 ; heteronuclear multiple-bond connectivity (HMBC) spectra12 - While the nogalamycinrelated antibiotics have their acetate-derived aglycones enlarged by structural elements coming from the sugar poolu), we propose that the extra units of 1 and 2 derive biogenetically from the amino acid pool, i.e., from tyrosine and tryptophan. Further studies on the biosynthesis of these antibiotics are in progress. Antibiotics 1 and 2 should exist, at least partially, as their tautomeric structures 4 and 5, which would provide an explanation for the intense dark red and blue colors, respectively, of these compounds.
